Are abdominal prolegs serially homologous with the thoracic legs in Panorpidae (Insecta: Mecoptera)? Embryological evidence.
It is a long standing question whether the abdominal prolegs of holometabolous insect larvae are serially homologous with their thoracic legs. The histology and ultrastructure of proleg embryonic development in the scorpionfly Panorpa magna were studied using light and scanning electron microscopy. During the early embryonic development, paired primary abdominal appendages appeared laterally in line with the thoracic legs. Several hours later, a pair of proleg primordia arose along the midventral line on each of the first eight abdominal segments mesial to the primary abdominal appendages, which then ceased to grow and eventually degenerated into flat vestiges. Histological observation showed that the thoracic legs were obviously connected with lateral thoracic muscle cells, whereas the abdominal prolegs resembled secondary outgrowths. No apparent contact was observed between the lumen of abdominal prolegs and the hemocoel. After dorsal closure, each thoracic segment bore a pair of well-developed five-jointed legs, whereas the prolegs were unjointed, fleshy structure. The remnants of the primary abdominal appendages could still be clearly seen in the mature embryo. On the basis of the histological and morphological observation of the embryonic development, we confirm that the abdominal prolegs of Panorpidae lack the characters of the primary appendages; hence they are not serially homologous with the thoracic legs. The reasons why the primary abdominal legs are reduced in scorpionflies are briefly discussed.